Eye tumors of the retinal pigment epithelium (RPE) have been thought generally to be benign, whereas choroidal ones are malignant. To test this asmptio in mice, the W/W' (Kit) mutant genotype was introduced Into mdanoma-prone tansgenlc mice whose recombinant simian virus 40 transforming sequences are specifically expred in pigment cells. WIWv causes prammed death of neural crest-derived pigment cells, includin choroidal ones, but leaves Intact the brain-derived pigment cells, such as those in the RPE. Dysplastic cells arose in the RPE, contiguous with frank melanotic neoplasms. Invasion of the optic nerve, and tumor growth outside the orbit, attested to the malignancy of these RPE-derived melanomas. The widespread mela previously seen In mice with this transgene was absent when W/W' was added, thus validating its chief origin from neural crest cells.
Ocular melanomas may arise from any of the pigmented tissues of the eye: the choroid, ciliary body, or iris (together comprising the uveal tract), or the retinal pigment epithelium (RPE) . In humans, choroidal melanomas are the most common type and are generally malignant (1, 2) . Human RPE tumors are said to be difficult to diagnose (3), especially as eye tumors tend to be seen at late stages; most of them are benign and their status as melanomas has been questioned. In the melanoma-susceptible transgenic mice that we have produced, malignant eye melanomas appeared to originate from the RPE as well as from the other possible target tissues (4) . [ The transgene, designated Tyr-SV40E in those experiments, is activated by the pigment cell-specific tyrosinase promoter, which drives the simian virus 40 (SV40) early-region sequences, including the T-antigen transforming gene.] Nevertheless, in advanced disease in the mice, multiple displaced tumors often coexisted in an eye, and contributions from the initially neighboring RPE and choroidal layers could then no longer be distinguished. It was thus of interest to determine whether mouse eye tumors arising from the RPE could be clearly shown to be malignant and to compare the potential for RPE malignancy in mouse and human.
We decided upon genetic ablation of choroidal melanocytes in the transgenic mice, as this would obviate occurrence of choroidal melanomas. Such a strategy is feasible because choroidal and retinal pigment cells develop from separate sources and are separately affected by specific mutant genes (5) . The neural crest normally provides migratory dendritic melanocytes to the skin and hair follicles, to the choroid layer of the eye, and to several other tissues (6) . The brain is the other source ofpigment cell precursors. The optic vesicles arise as paired bulb-like outpocketings of the forebrain. Each indents to form a double-layered cup whose innermost layer develops into the highly complex neural retina while the outer one gives rise chiefly to the single-celllayer pigment epithelium. Melanoblasts originating in the neural crest populate the choroid on the opposite flank of the RPE. The RPE then serves in part as a polarized transport system, functionally linking the vascular network of the choroid with the neural retina. Some mutations at the W (white-spotting) locus lead to programmed death of neural crest-derived-but not brain-derived-pigment cells, failure of germ-cell proliferation and survival, and macrocytic anemia (7) . W/Wv is one of the genotypes of mice with black eyes, white coat, and severe anemia (6) . The animals are usually inviable unless reconstituted with healthy hematopoietic tissue; they are also presumptively sterile. The locus, now termed Kit, has been found to encode a transmembrane growth factor receptor with tyrosine kinase activity; both W and Wv alleles have been isolated and sequenced (8, 9) .
MATERIALS AND METHODS
To incorporate WIWv into our Tyr-SV40E transgenic mice (4), the sterility due to WIWv requires that the W and Wv alleles be introduced separately in a series of matings.
Moreover, the limited viability of WIWv due to severe macrocytic anemia (6) necessitates early rescue by repopulation with normal hematopoietic cells.
All mice in the experiment were congenic with the C57BL/6 inbred strain. Individuals either hemizygous for the T-antigen-encoding transgene (Tag!-) or homozygous (Tag! Tag) were all from line 9, described in the earlier report (4 
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C57BL/6 mice of transgenic line 9 are uniformly gray with a very slight brownish cast, rather than the wild-type black. The addition of W/+ or WV/+ caused a further overall reduction in coat color, especially in the case of WV/+, which itself causes a dilution of color; the animals also had the characteristic white feet, white belly spot, small white head spot, and some dorsal white areas ( Fig. 1) nification, when the number of granules declines. The basis for the decline is not clear. The activity of tyrosinase-the rate-limiting enzyme in melanin synthesis-has been documented in the fetal mouse RPE but has been thought to be absent in the adult (14) . However, based on nonmurine mammalian studies, there is some recent evidence for a slow production of melanin throughout life (11 (Fig. 3) . The normal C57BL/6 RPE, with its basement membrane, is separated by a slight space from the complex choroidal layer containing a dense brushwork of heavily pigmented melanocytes ( Fig. 2 and Fig. 4a ). In the WIWv controls and in the transgenics with WIWv, the choroid was devoid of melanocytic cells but appeared otherwise normal (Fig. 4 b-d) Fig.  4c . The melanomas were poorly differentiated and were chiefly epithelioid, with some spindle and glanduliform areas, and with sporadically distributed pigmentation.
Malignancy of RPE Melanomas. At more advanced stages, the RPE melanomas had invaded the optic nerve. In the case shown ( Fig. 4 d and e) , the main tumor mass caused extensive retinal detachment and displacement. Tumor had also invaded, or metastasized to, the base of the skull (Fig. 4f) . Lack (Fig. 4c ; also see figure 2 in ref. 4 ) and was puzzling when first observed. W/WV animals containing the integrated Tyr-SV40E transgene can now be used as a source of material with which several questions can be examined. Ostensibly normal RPE cells, destined to become malignant, can be explanted from very young mice to define genetic changes as the cells progress toward malignancy. Whereas unavoidable contamination of RPE cultures with choroidal melanocytes has until now posed a problem for studies in vitro (26) , no such ambiguity would persist here. The animals themselves will also enable metastatic propensities specific to RPE melanomas to be identified in the absence of any choroidal or skin melanomas.
